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“We’ll fund a better, 
smarter electricity grid and 
train workers to build it… ”

President Barack Obama

“To meet the energy challenge and 
create a 21st century energy economy, 
we need a 21st century electric grid”

DOE Secretary Chu
GridWeek, September 2009
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What is Meant by “Smart Grid”?

• Smart Grid is a system that uses various 
technologies to enhance power delivery 
and use through intelligent two-way 
communication .  

• Power generators, suppliers and end-
users are all part of the equation.  

• With increased communication and 
information, Smart Grid can monitor 
activities in real time , exchange data 
about supply and demand and adjust 
power use to changing load 
requirements.

• Empowers customers to choose to 
control their energy usage

– Smart meters
– Home/building/industrial energy 

management/control systems
– User information interfaces and support 

tools
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The Smart Grid Can be defined by its 
components
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The End-user is the center piece of the Smart Grid
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Olympic Peninsula Project

• Background
– Pacific Northwest National Laboratory 

managed project 

– Funded by the U.S. Department of Energy

– Data Collected from March 2006 – March 
2007

• Overview
– Explored how consumers respond to real-

time pricing

– Tested smart appliances in 112 homes for 
one year

– Real-time, two-way market with real cash 
incentives
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• Residential customers will sign up for a real-time price if provided 
technology to automate their response

• Able to cap net demand at an arbitrary level
– 16% less than the normal peak demand

– Real capital cost savings when a $10M substation can be deferred or downsized

• Can easily synchronize thermostatically controlled loads to follow grid’s 
need for regulation 

– Demand resources easily respond over the short term

– Excursions from normal setpoints are very small; minimal if any discomfort

• Implication:  demand can provide ancillary service very analogous to 
regulation

– Likely at far lower costs than power plants charge to ramp up/down

Results of Olympic Peninsula Project

Remarkable Capabilities of this 2-way Demand Manage ment Network…



Slide 9

B  O  N  N  E  V  I  L  L  E      P  O  W  E  R      A  D  M  I N  I  S  T  R  A  T  I  O  N

Next Steps:  Regional Demo Project
• Unique in geographic scale and scope of grid engagement

• Seek to validate both local and regional grid benefits of smart grid

• Touches on key regional/national energy agenda for renewables, efficiency, 
reliability, consumer engagement and choice

• Linked to other smart grid and energy activities
– Western system smart 

grid phasor build-out

– Renewables integration

– Efficiency and carbon 
benefits of smart grid

• Positions the region for 
leadership overall grid 
and energy agenda
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Other Regional 
Smart Grid Activities

• Opportunity to include other regional smart 
grid deployments

• Consideration of transmission, renewable 
integration strategies, energy storage will 
be informed 
by smart grid demonstration 

• Western Interconnection Phasor Network 
smart grid investment grant award 
($108M) 

– Wide area monitoring and control

– Aid renewable integration, unlock 
transmission

– BPA, PacifiCorp, Idaho Power represent 
region

PNW Demonstration is a cornerstone of the 
Pacific Northwest regional electric agenda.  
Coordination with other activities positions 
the region for continued leadership in 
transforming our electric power system.
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Demonstration Project Overview
• Substantially increases smart grid asset installati on in 

the region by purchasing and installing smart grid 
technology

– $178 Million project led by Battelle 
– Project participants include BPA ($10M), 12 utilities ($52M), 5 project-level vendors 

($27M).  DOE matched with $89M.

– Over 60,000 metered customers directly affected

– 112 MW of responsive resources (loads and generation) engaged

• Demonstrates coordination of smart grid assets loca lly 
and across the region using innovative communicatio n 
and control system

– Hierarchical communication —from generation through transmission and distribution, 
and then onward to the end users

– Transactive control—innovative incentive signal that coordinates 
smart grid resources to support regional needs for transmission,
reliability, renewables, etc.
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Goals and Objectives
Goals:

• Validate new smart grid 
technologies and inform 
business cases

• Provide two-way 
communication between 
distributed generation, 
storage, and demand assets 
and the existing grid 
infrastructure

• Quantify smart grid costs and 
benefits

• Advance interoperability 
standards and cyber security 
approaches

Objectives:

• Manage peak demand

• Facilitate integration of wind 
and other renewables 

• Address constrained resources

• Select economical resources

• Improve system efficiency

• Improve system reliability
– Load Management

– Conservation Voltage Reduction

– Distributed generation

Regional effort extensible 
to large portions of the 

United States
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• Battelle Memorial 
Institute, Pacific 
Northwest Division   

• Bonneville Power 
Administration

• 12 utilities (incl SCL/UW) 
and their vendors

• 5 technology 
infrastructure partners

Project Structure / Roles
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Demonstration Project Timeline 

• Periodic progress reports are required:
– Monthly financial reports to DOE
– Semi-annual program review meetings
– Technical reports
– Up to five presentations/meetings to DOE on final reports

2010 2011 2012 2013 2014

Phase 1 - Concept Design 

Phase 2 - Build Out 

Phase 3 - Data Collection & Analysis

Phase 4 - Cost Benefit Analysis & Reporting

6 
months

24 
months

24 
months

6 
months

• Complete contracts
• Design “system of 

systems” to connect 
subprojects to EIOC  

• Install equipment at 
subproject 

• Build ‘system of 
systems’

• Sites up and 
running

• Gather two years 
of data

• Perform data 
analysis

• Finalize 
cost/benefit

• Draft transition 
plan
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Project Basics
• Install and implement a unique distributed communication, control and 

incentive system

• Use a combination of devices, software and advanced analytical tools 
to enable consumers to manage their electric energy use

• Collect data over a 24-month consecutive period to provide insights 
into consumers’ behavior while testing new technologies

Key attributes:
• Leave an installed operational base of smart grid assets and successful 

operational strategies for the region
• Stimulate the regional and national economy by creating approximately 

1,500 jobs and a vibrant smart grid industry
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Operational objectives:
• Manage peak demand
• Facilitate renewable 

resources
• Address constrained 

resources
• Improve system 

reliability and 
efficiency

• Select economical 
resources (optimize 
the system)

Aggregation of Power and Signals Occurs 
Through a Hierarchy of Interfaces

Project Basics (cont’d)
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Project Basics (cont.)

65,000All Enabling Assets

30,000AMI

2Diagnostics

35,000End User Portals

Enabling Assets

5,700All Responsive Assets

17Plug-in Hybrid Vehicles

740Distribution Automation

5,100Demand Response

14Distributed Generation

18Battery Storage

33Backup Generation

Responsive 
Assets

QuantityDemonstration Asset Category

• Initial asset definition – to be finalized

• 20 asset types to be tested at 
the sub-project level (across 
15 sites)

• Project will create a “system 
of systems”, and tie together 
the sub-project assets….

• Summary view of assets and technologies
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• Battelle Memorial Institute, PNW Division in Richland, WA
– Overall technical leadership and project management
– Responsible for all aspects of data management
– Operate the Electricity Infrastructure Operations Center (EIOC), a 

secure user facility to host partners’ computing hardware and 
software throughout the term of the Project

– Ties project together from an organizational point of view
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Demonstration Project:   BPA’s Role

• Coordinate with Utilities
– BPA policies in the region

– Utility advocate

• Public Outreach and Communication
– Governments (states, Northwest delegation, Tribes, regulatory bodies)

– Non-partner utilities, educational institutions

– Energy organizations (WECC, NERC, Council, NWPPA)

– Stakeholders, special interest groups

– Other regional demonstration projects

– General public

• Support of Research and Infrastructure Design
– Support design of system

– Integrate BPA data streams to system

• Integration of BPA Operating Units
– Policy and standards development

– Resource planning, wind integration

Role as defined
in DOE 

Proposal
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Utility

Educational Institutions

Government
•States (via governor offices): 

• Washington (Olympia) 
• Idaho (Boise)
• Oregon (Salem)
• Montana (Helena)
• Wyoming (Cheyenne)

NW Congressional Delegation 
Western Governors Assoc, Local Gov & PUCs

Tribes

• Affiliated Tribes of Northwest Indians
• Tribe Utilities

General Public & End Users

• 12 million people in region
• 60,000 impacted customers

Over 100 Non-partner Utilities

• Regional Colleges and Universities, 
• University of Washington/SCL collaboration (sub-project site at UW)
• Washington State University/Avista collaboration (coursework)
• Establishment of new university partnerships, educational outreach 

• Local Schools

Energy Organizations
• Also, NW Energy Leadership Orgs:

• Northwest Power Planning Council
• Northwest Power Pool
• Northwest Utility Trade Associations

Utility

Utility

Utility

Partner Utilities

Central Outreach
• Smart grid information sharing with other NW utilities

PNW
Smart Grid

Project
Outreach Arm

Outreach and Education
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Demonstration Project:  Infrastructure Partners 

• IBM 
– Servers, InfoSphere™ software, cyber security, architect of interoperable transactive 

signal system 

• 3TIER™
– Renewable energy wind, hydro, and solar resource forecasting and assessment 

• AREVA T&D
– Operations software: Real-time Dynamic Pricing, Renewable Energy Management 

Platforms 

• Netezza
– Highly parallel data storage appliance located in demonstration’s operations center 

• QualityLogic/Drummond Group
– Interoperability testing, standardization, conformance testing, certification
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Demonstration Participant Site Locations
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Demonstration Project:   Utility Subprojects

Use a variety of smart grid technologies, including demand response, to provide university buildings information on electric use; develop “virtual energy bill” to assign costs to 
users for behavior modification; upgrade buildings to use smart grid technologies for improved energy efficiency; microgrid applicable to other regional colleges

Seattle City Light/UW/ 
University of Washington

Enable use of microgrid using distributed energy resources and demand response on single feeder in the south Salem area to relieve peak substation load; realize dynamically 
reconfigurable feeders w/intentional islanding; use of feeder as “battery” for mitigation of intermittent resources (i.e., wind).

Portland General Electric

Implement an automatically reconfiguring distribution network with sensors and switches, reduce peak demand to an island that is currently at maximum capacity, and reduce 
shunt losses by implementing CVR.

Peninsula Light Company

Test the ability to deploy enhanced distribution system reliability, asset management and operating efficiencies, implement utility-imposed customer demand controls, and 
provide customers with new and innovative ways to control usage; monitor and measure customer acceptance and patterns of energy use; gain experience for validating 
assumptions underlying economic analysis of Smart Grid deployment; develop knowledge to inform decision-making about expanding use of Smart Grid technologies. 

Northwestern Energy 

Reduce utility costs through remote reading of utility meters; reduce utility peak demand and total energy purchases through direct load control of residential and small 
commercial space and water heating and air conditioning; test CVR, transactive control of load management through the use of in-home displays as well as a small Grid-
Friendly Appliance program.

Milton-Freewater City Light & 
Power

Use AMI/TWACS for DSM pilot to better control winter peak; customer voltage integrated w/GIS to activate voltage load control scheme; monitor/control loads (residential and 
commercial/resort), dispatch DG for back-up; sub/feeder automation

Lower Valley Energy

Deploy selected smart grid technologies and evaluate their affect on energy and demand to determine the cost effectiveness of each technology and identify all the associated 
costs and benefits of each technology.

Inland Power & Light Co

Loop Microgrid Objective: enhance system reliability and interoperability through microgrid using local generation and batteries; Distribution Management, Distribution 
Automation, and Commercial & Industrial Load Reduction Objective:  evaluate energy efficiency potential through a variety of automated system component approaches, 
including pilot DSM, DG, PHEV and automated meter technology; maintain system security (HAN/LAN/WAN)

Idaho Falls Power

Determine the most cost-effective level of residential smart grid technology for future peak reduction programs; test four levels of residential smart metering add-ons to Aclara 
AMI metering technology in Kalispell and Libby areas of Northwest Montana.

Flathead Electric Coop.

Demonstrate merits of centralized DG; provide comparative data for various types of solar and small wind systems under identical climatic conditions; provide data on DG 
availability during system peaks; demonstrate feasibility of dispatching DG.

City of Ellensburg

Demonstrate how web-browser/web-services environment can provide secure, universal access to integrated, time synchronized feeder and customer power flow and status 
data, and provide a platform to develop role-based interfaces to a common database.  Show that data access through a secure but familiar interface will improve operations as
well as planning and analysis processes yielding reduced feeder losses, optimized feeder voltages and improvements in the quality of electric service to customers.

Benton PUD

Demonstrate a full range of demand response measures in Pullman, WA; test reliability improvements of two microgrid/islanding locations using Distributed Generation (DG) 
and batteries (Washington State University and Schweitzer Engineering Labs)

Avista Utilities 

Description of the Sub-ProjectUtility
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What are individual utilities doing?

• Demand Response and other smart grid technologies as a 
means to improve reliability at lower cost (distribution 
automation, outage coordination), and/or to defer capacity 
investments in remote or areas with harsh climate and/or difficult 
terrain

– PenLight, underwater cable/bridge crossing is currently at max 
capacity for service to Fox Island, Puget Sound, WA

– Lower Valley, 60-mile feeder to remote Pinedale, WY with voltage 
stability problems; includes battery storage and customer-owned 
dispatchable generation

– NorthWestern, 45-mile feeder in Philipsburg/Georgetown, MT area, 
with open ranchland and wooded mountains
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Penlight’s Sub-Project: 
Fox Island, South Puget Sound
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What are individual utilities doing?

• Battery studies/islanding/microgrid

– Avista Utilities
• WSU and Schweitzer Labs in Pullman, WA:  intentional 

islanding using generation and battery

– Portland General Electric (“FAST”)
• Oxford Rural feeder in south Salem, OR (includes self-healing, 

web-notification to customers of feeder status, use of DR/DG 
for balancing loads to variable renewable generation)

– Idaho Falls Power
• Intentional islanding of portions of the City for reliability 

purposes using installed generation and batteries 
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Portland General Electric 
(Salem, OR)

Idaho Falls Power
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What are individual utilities doing?
(Continued)

• Demand Response with incentives, some with additional smart 
grid technologies (in-home displays) to modify consumer 
behavior, provide more information to end-users, contain cost
– Avista (urban residential, commercial, college campus buildings)
– Idaho Falls Power (urban residential, commercial, industrial, and 

school buildings)
– Inland (urban residential)
– Flathead (rural residential)
– Lower Valley (rural residential, commercial, hotel/resort)
– Milton-Freewater (residential)
– NorthWestern (state offices, residential and commercial; rural 

residential and irrigation)
– PGE (urban residential and commercial)
– SCL/UW (college dormitories)
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Location of NorthWestern’s Sub-Projects
Philipsburg Circuit 25-3
Philipsburg, MT
Smart Grid Circuit

Helena Montana  
3 Substations- 4 Circuits Automated- 4,000 cust
1 Circuit Smart Grid application- 1000 cust
1 Large Customer Complex- State of Montana



Slide 30

B  O  N  N  E  V  I  L  L  E      P  O  W  E  R      A  D  M  I N  I  S  T  R  A  T  I  O  N

What are individual utilities doing?
(Continued)

• Analysis and evaluation of alternative renewable resources, 
integration of renewables,  feasibility of dispatching distributed 
generation, reliability benefits of using local generation to meet 
local load
– City of Ellensburg at Ellensburg Renewable Energy Park (various 

solar technologies, wind)
– Idaho Falls Power (solar at local schools)
– Portland General Electric (various existing DG)
– SCL/UW (steam, solar panel arrays)

• Data management, tests of system interoperability and web-
based communication
– Benton PUD
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Direct PNW-SGDP Value

• Economic stimulus - $178 million over 
five years 

– 1,500 jobs at peak

– Spur adoption of new technology

– Updated infrastructure and improved reliability

• Cost-benefit analysis to guide utilities in 
making future technology investments

• Increased automation for utilities to deliver 
improved services and value

• System optimization through two-way 
communication from electricity generation to 
the consumer

• Potential reduction in greenhouse gases and 
carbon footprints through better integration 
of renewable resources

Enduring smart grid 
infrastructure lays the 
foundation for future 

smart grid deployment 
in the Pacific Northwest
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Smart Grid Investment Grants
(in addition to PNW SGDP)

Northwest Utilities: 
$120M in DOE SGIG
Funds (1306)

- PNGC
- Central Lincoln PUD
- Snohomish PUD
- Idaho Power
- Avista
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Perspective on the Project

• Economic stimulus - $178 million over 
five years to the region

– 1,500 jobs at peak

– Installation of Smart Grid components in region

– Spur adoption of new technology

• Smart Grid as a national DOE priority with 
PNW-SGDP as the largest project

– Project directly supports DOE FOA goals and 
requirements 

– Laying the framework for Smart Grid adoption in 
PNW and across the nation Enduring smart grid 

infrastructure lays the 
foundation for future 

smart grid deployment 
in the Pacific Northwest
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Contact Information

BPA Smart Grid Program Manager: Lee Hall
- 503-230-5189  ljhall@bpa.gov

For more Smart Grid Information:

Battelle:  www.battelle.org

PNNL:  www.pnl.gov

BPA:  http://www.bpa.gov/Energy/N/smart_grid/index.cfm

DOE OE: www.oe.energy.gov

Smart Grid: www.smartgrid.gov

Smart Grid Task Force: 
www.oe.energy.gov/smartgrid_taskforce.htm


